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ABSTRACT 
Jniluence of Phosphate Compounds on Certain Fungi and Preservative 
Effects of the Compounds on Fresh Cherry Fruit 
(Prunus cerasus, L.) 
by 
Major William Sidney Coblentz, Master of Science 
Utah State University, 1967 
Major Professor: Dr. D. K. Salunkhe 
Department: Interdepartmental Program In Food Science and Technology 
Studies were conducted using four phosphate compounds: sodium 
hexametaphosphate, sodium tripolyphosp:iate, sodium tetraphosphate, and 
tetrasodium pyrophosphate at 1, 5, and 10 per cent concentrations to ascertain 
their effects on fresh cherries, as well as their in .Y!!!:2 antimycotic effects 
against Botrytis sp., Penicilllum expansum, and Rhlzopus nigricans. 
A summary of the findings are as follows: 
l. Sodium tetraphosphate appeared to be the most effective antimycotic 
compound used in this investigation. A 10 per cent concentration of sodium 
tetraphosphate inhibited fungal growth on fresh cherries up to 30 days of 
storage at 34 ° F and 94 per cent relative humidity, while the untreated controls 
showed fungal growth after 14 days at refrigeration storage. 
2. Microscopic observations of treated lots of cherries revealed that 
the infecting fungi were predominantly Botrvtts and Penicillium species. 
Penicillium was observed in all the control lots and caused the greatest 
amount of fungal infection. 
3. In the.!.!.! vivo and in vitro studies it was confirmed that an order 
of decreasing preservative effectiveness was sodium tetraphosphate, sodium 
he:,ca.metaphosphate, sodium tripolyphosphate, and tetrasodium pyrophosphate 
respectively. 
(40 pages} 
1 
INTRODUCTION 
Production of fruit in the United States constitutes one of the major 
agricultural indust 1:ies. According to the Unit€,d States Department of Agri -
culture's Statistics (1965), the ammal production of fruit exceeds 18 million 
tons and involves the use of almost three million acres of land. The yearly 
value of the fruit crops used in the fresh and processed forms is several 
billion dollars. In the State of Utah the annual receipts attributed to fruit 
production is usually between nine and fifteen million dollars, and thus, fruit 
production is of significant economic importance to tile State (Schvaneveldt, 
1965). 
A significant quantity o( all Utah fruit is utilized as fresh; however, 
due chiefly to microbial spoilage, and hence limited shelf life, consumpt ion 
of fruit in a fresh form ls limited or seasonal. The use of any method which 
can increase the shelf life of the fresh fruit, even for a short period of time 
would be very desirable. 
Correct packabring, handling, selective fungicides, and storage 
procedures are known factors that lend themselves to extending shelf life and 
maintaining consumer acceptability of fresh fruits. 
A possible procedure for the extension of shelf-life of fresh fruit that 
has not been extensively studied is the use of certain phosphate compounds. 
The purpose of this investigation was to determine the influence of phos-
phate compounds on certain fungi and the preservative effects of the compounds 
on fresh cherries. 
2 
REVIEW OF LITERATURE 
Wider use of pre- and post-harvest chemical treatments of fruit is 
inevitable despite increasing limitation on the use of food additives. Chemicals 
that slow respiration, delay senescence, and control fungal growth will find 
more and more commercial application to extend the storage life of the fresh 
produce, partlcularly when they are found to be safe for human use. To a 
great extent the economic survival of the fresh-produce industry depends on 
intelligent use of chemicals, packaging, handling and storage procedures that 
will extend shelf-life and maintain good quality (Salunkhe et al. , 1962). 
Application of certain antimicrobial agents to high-moisture dried 
fruits has been successfully achieved and is presently in use by the industry 
(Nury et al., 1960). Also spraying or dipping of some fresh fruits, which 
are normally peeled before use, such as oranges, lemons, grapefruit and 
mandarins, in a water solution, or an oil emulsion of certain antimycotic 
agents has been utilized in recent years (Tindale, 1952; Ambrose et al., 1960; 
Grierson and Hayward, 1960 and Rygg et al., 1961, 1962, 1964). Ayres and 
Denison (1958) studied the effects of an antibiotic spray, dip, or wash on 
strawberries to determine the possibility of extending the shelf-life of these 
fresh fruits. Their research objectives were to defer to the producing firms 
the responsibility of demonstrating their freedom from toxicity and the value 
of their use and practical application to suitable conditions. 
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Post et al. (1963) studied the use of sodium hexaroetaphosphate on 
selected bacteria. Their findings suggest that hexametaphosphate, a phosphate-
glass water softening sequestrant, interferes with divalent cations metabolism, 
notably magnesium ion, and possible others, inhibiting cell division and loss of 
cell wall integrity. Elliott et al. {1964) showed that both commercial polyphos-
phates and equivalent mixtures of chemically pure polyphosphates inhibited the 
bTOWth of non-fluorescent pseudomonads in a synthetic medium. 
Polyphosphates are well-known as chelating or sequestering agents 
for metallic ions. The chain phosphates chelate strongly, the ring phosphates 
weakly, and the orthophosphates not at all, and long chain phosphates form 
the most stable complexes (Van Waser and Callis, 1958). 
Several studies have indicated that microbial cell membranes are com-
posed, in part, of organic chelators moving essential metallic ions across the 
membrane into the cell. Certain metal chelating agents may inhibit or promote 
g1·owth by reducing the concentration of essential or inhibitory metal ions respec-
tively (Gunsalus ~ al. , 1962) . According to Van Waser (1958a) hexametaphosph,1tes 
have a high degree of surface activity and spread at the surface which contains the 
cell-liquid interface. Polyphosphate compounds are effective chelating agents 
binding cobalt, copper, and iron very strongly and calcium and magnesium less 
strongly. but apparently more strongly than all other known organic and inorganic 
chelators with the exception of ethylenediaminetatra-acetic acid (EDTA) (Furia, 
1964; Albert, 1965) . The rate at which a metal complex is formed is governed 
mainly by the stability constants of the metal complex and by p.f{ (Furia, 1964). 
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The essential ions mentioned above are the same as those bound strongly by 
hexametaphospbate. n is possible that hexametaphosphate competes with these 
membrane chelators for available ions and in fact may selectively remove 
calcium and magnesium and possibly iron from essential structural elements 
of the cell wall or membrane. This may account for the observed lysls of 
gram negative bacteria and the Inhibition of growth of gram positive bacteria 
(Post et al., 1963; Gray and Wilkinson, 1965}. 
Batra (1965) has studied the Ionization behavior of some of polyphosphates 
used in food products. He found that sodium orthophosphate completely dissoci-
ated in solution with the degree of dissociation of the polyphosphates inversely 
proportional to the number of phosphorus molecules in the chain or the ring. 
The addition of calcium enhanced the dissociation of the polyphosphate and lowered 
the pH. This work supports 1he findings of Wall and Doremus (1954}. 
While most of the work to date bas been done with bacteria, Albert 
(1965) has reported a number of studies on fungi using other chelators. Lewis 
et al. (1962) have reported on fungi associated with softening of bisulfite-brtned 
cherries, while Do fil al. (1966) have worked on the effects of hydrocooling, the 
effect of 14 antifungal chemicals _ill vivo a:id ~ vitro, and on packaging effects 
on the refirgerated life of sweet cherries. Salunkbe and Norton (1960), Salunkhe 
fil al. (1962), and Salunkhe and Dhaliwal (1963} have studied use of certain 
chemical fungicides and their effects on pre- and post-harvest treatments in 
relation to fungal inhibition in fresh fruits. 
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In studies on keeping qualities of meat of various types, Klose et al. 
(1963) and Elliott JU al. ( 1.964) used polyphosphates as preservatives, and 
proved that stability can be extended by dipping the product in an ice slurry 
water bath containing polyphosphates. Salunkhe and Hamson ( 19 59) found that 
fruits and vegetables blanched in a solution of Calgon (sodium hexametaphosphate, 
commercially manufactured by Calgon Corporation, Pittsburgh, Pennsylvania) 
helped to remove the skin of tbe fruits more easily and with less tearing of the 
fleshy tissues. They concluded that it was possible to iioften blanching water 
as well as plant tissue by using sodium hexametaphosphate. This effect is also 
very likely due to the chelating effect of the phosphate compound. 
Jl,lATERIALS AND METHODS 
In vitro effects of phosphate compounds 
on micro-organisms 
6 
Three micro-organisms normally found on the mlcroflora of cherries 
were selected as test organisms for ill vitro investigations. They were Botrytis 
sp. , Penicillium expansum, and Rhizopus nigrlcans. In order to determine the 
biological spectrum of the phosphate compounds as an antimycotlc agent, the 
paper disc-diffusion method (Muller, 1958 ; Gershon and Parmegiani, 1962; Do , 
1964) was used with some modifications. Filter paper discs ( 1. 3 centimeters 
in diameter) , were heat sterilized and immersed in the phosphate solutions (Table 
1) until saturated, after which they were allowed to drain for a few seconds 
before being placed firmly upon agar plates which had been previously inoculated 
with the test organism. This method permitted the use of three filte1· paper 
discs at varying concentrations (1, 5, and 10 per cent) in each plate and also 
made it possible to observe the growth of the mic r o-organisms. Controls were 
prepared using sterile distilled water. Potato dextrose agar (PDA) (DIFCO) pH 
5. 6, was used as the culture medium. 
Inoculum was prepared by suspending the spores obtained from five to 
seven days old PDA slant cultures ln sterile distilled water. The spore suspension 
was then adjusted to 105 spores per milliliter (ml) by the use of improved Neubauer 
Ruling for both Levy and Levy-Hausser counting chamber (Trenner, 1924). 
Inoculations were made by pipetting 1 ml of the spore suspension into a Petri 
Table 1. List of test phosphate compounds and name of suppliers 
(compounds, courtesy of the supplier)a 
Compound 
Sodium Hexametaphosphate 
Sodium Tripolyphosphate 
Sodium Tetraphosphate 
(commercially marketed 
as "QUADRA.FOS,"): 
Tetrasodium Pyrophosphate 
Name and location of supplier 
Calgon Corporation 
Pittsburgh, 
Pennsylvania 
Calgon Corporation 
Pittsburgh, 
Pennsylvania 
Rurr.ford Chemical Works 
Rumford, 
Rhode Island 
Monsanto Chemical Company 
St. Louis, 
Missouri 
a All phosphate compounds are approved by the Food and Drug Admini-
stration as inert ingredients which are e:xempt from the requirements of 
a tolerance when used in accordance with good agricultural practice as 
applied to raw agricultural commodities after harvest (Hayley, 1963). 
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dish, adding 15 ml of melted PDA, and rotating the dish to thoroughly distribute 
the spore cells within the substrate. The plates were incubated for five days 
at 75° F and 85 per cent relative humidity. The resulting diameter of the zone 
of inhibition was measured as the index of preservative effectiveness of the l, 
5, and 10 per cent phosphate compounds used in this experiment. 
Inhibition of micro-orl{l!,nisms on cherries 
by post-harvest treatment 
Sour cherries (Prunus cerasus, variety Montmorency) were employed 
in this eXPeriment. These fruits were obtained from the Howell Experiment 
orchards; a part of Ut,"lh State University, at the red, firm-ripe stage of maturity. 
They were harvested (approximately 50 per cent with pedicels and 50 per cent 
without pcdicels) and immediately stored in refrigerators at 34° F. The cherries 
were then removed after 4 hours of storage and transported in a refrigera .ted 
trailer to the univorslty laboratories and were held overnight at a temperature 
of 34° F and 94 per cont relative humidity. The following day they were treated 
with the phosphate compounds at concentrations of 1, 5, and 10 per cent (Table 1). 
Individual lots of 2. 5 pounds of cherries were immersed for 2 minutes in solutions 
of different concentrations of the phosphate compounds. The excess solution on 
the treated cherries was then allowed to drain prior to storing in compartmentized 
new wooden lug boxes and subsequently stored at refrigeration temperatures of 
Manual inoculations with Botrytis, Penicillium, and Rhlzopus organisms 
were conducted after 5 days storage at 34° as follows: Portions of the treated 
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cherries were Inoculated by immersing for 2 minutes In water solutions con-
5 talnlng 10 spore suspensions of the micro-organisms. The excess spore 
suspension on the inoculated cherries was then allowed to drain prior to placing 
them in one quart open glass containers and storing at 34° F and 94 per cent 
r elative humidity. The experiments were conducted with four replications for 
each treatment. 
The treated as well as inoculated fruit was inspected daily for the 
first three weeks of storage and then every week for a total of two months to 
determine inhibition of fungal growth. 
RESULTS AND D[SCUSSION 
In vitro effects of phosphate compounds 
on micro-organisms 
10 
Table 2 shows the zone of inhibition in centimeters of the effects of 
phosphate compounds on growth of Botrytis sp., Penicillium expansum, and 
Rhizopus nigricans. The data In Table 2 were obtained by measuring the 
micro-organisms zone of Inhibition resulting from the phosphate treatments 
(Figures 1-3), 
By comparing the effects of the varying phosphate treatments (1, 5, 
and 10 per cent) with the resulting zones of inhibition of the micro-organisms, 
an order of decreasing preservative effectiveness was found to be sodium tetra-
phosphate, sodium hexametaphosphate, sodium tripolyphosphate, and tetrasodium 
pyrophosphate. 
A comparison of each phosphate compounds influence on micro-organisms 
may be observed In Figures 4-7. No fungal growth was observed within the zone 
of Inhibition when the Petri dishes were Incubated for an additional week, however, 
there was an opaquene1;1s or cloudiness of the previously clear zone. The zone of 
inhibition showed limited growth of Inoculate organisms after a second additional 
week of incubation, especially that of Penicillium expansum. This was considered 
to be due to the diminishing residual effects of the phosphates. 
Table 2. Effects of phosphate compounds on growth of Botrytis sp. 
Penicillium expansum, and Rhizopus nlgricans on potato 
dextrose agar (Difeo) pH 5. 6, at 750 F and 85 per cent 
relative humidity after 5 days 
Concentration 
Compound % Botrytls Penicillium 
11 
Rhlzopus 
( Zone of inhibition in cm) 
Average of four replications 
Sodium a 
hexainetaphosphate 1 
5 2. ob 1. 8 2.0 
10 2.8 2.4 2.8 
Sodium 
tripolyphosphate 1 
5 1. 9 1. 8 2.0 
10 2.2 2.8 2.8 
Sodium 
tetraphosphate 1 
5 2.0 1.9 2.0 
10 2.7 2.9 2.9 
Tetrasodium 
pyrophosphate 1 
5 1. 7 l. 6 
10 1. 8 1. 9 1.8 
Control 
~o inhibition of fungal growth 
The inhibited zones presented in the table include 1. 3 cm diameter of the 
paper discs impregnated with the phosphate compounds or distilled water. 
Figure 1. Effects of phosphate compounds on Botrytis sp. growfu. 
1. Sodium hexametaphosphate 
2. Sodium tripo lyphosphate 
3. Sodium tetraphosphate 
4. Te trasodium pyrophosp hate 
C. Colltrol 
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Pape1' discs in each Petri dish are in concentrations of 1, 5, and 10 per cent 
respectively. 
' Figure 2. 
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Effects of phosphate compounds on Pcnicillium expansum growth. 
l. Sodlum hexametaphospbate 
2. Sodium tripolyphosphate 
3. Sodium tetraphosphate 
4. Tetrasodium pyrophosphate 
C. Control 
Paper discs in each Petri dish are in concentrations of 1, 5, aod 10 per cent 
respecti vely. 
Figure 3. 
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Effects of phosphate compounds on Rhi.zopus nigricans growth. 
1. Sodium hexametaphospha :e 
2. Sodium tripolyphosphate 
3. Sodium tetraphosphate 
4. Tetrasodium pyrophosphate 
C. Control 
Paper discs in each Petri dish are in concentrations o[ 1, 5, and 10 per cent 
respectively. 
Figure 4. 
15 
Effects of sodium teh·aphosphate on micro-organisms growth . 
1. Botrvtis sp. 
c. Control 
2. Penicillium expansum 
C. Control 
3. Rh!zopus nigr icans 
C . Control 
Paper discs ln Petri dishes 1, 2, and 3 are in concentrations of 1, 5, and 10 
per cent respectively. 
Figu1•e 5. 
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Effects of sodium hexametaphosphate on micro-01·ganisms growth. 
1. Botrytis sp. 
C. Control 
2. Penicillium expansum 
C. Control 
3. 'Rhizopus nigricans 
C. Control 
Paper discs in Petri dishes 1, 2, and 3 al'e in concentrations of 1, 5, and 10 
per cent respectively. 
Figure 6. 
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Effects of sodium tripolyphosphate on micro-organisms growth. 
1. Botryti.s sp. 
C. Control 
2. Penicillium expa nsum 
C. Control 
3. Rhizopus ni1,,'Ticans 
C. Control 
Paper discs in Petri dishes 1, 2, and 3 a:-e in concentrations of l, 5, and 10 
per cent respectively. 
Figure 7 . 
18 
Effects of tetrasodium pyrophosphate on micro-organisms growth. 
1. Botrytis sp. 
C. Control 
2. Penicillium cxpansum 
C. Control 
S. Rhizopus nif,>Ticans 
C. Control 
Paper discs in Petri dishes 1, 2, and 3 are in concentrations of 1 , 5, and 10 
per cent respectively. 
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The phosphate compounds probably inhibited the reproduction and 
growth of fungi byfnhibfting spore germinat :on. The degree of inhibition 
increased with the increase in concentratio:i. of the treatments. 
The observed in .Y!!!:2 preservative effect of phosphate compounds on 
micro-organisms may be classified into three groups: sodium tetraphosphate 
and sodium hexametaphosphate (effective), sodium tripolyphosphate (moderately 
effective) and tetrasodium pyrophosphate (non-effective). 
Inhibition of micro-organisms on cherries 
by post-harvest treatment 
As seen in Table 3, no fungal growth occurred during the first week 
of storage. The control lots of cherries showed slight fungal growth after 14 
days of storage. In the treated lots, tetrasodium pyrophosphate treatments 
showed the first manifestations of fungal infections at 14 days. After 21 days 
of storage, all controls exhibited definite fungal growth with the tetrasodium 
pyrophosphate treated fruits Just beginning to show positive fungal growth. In 
general, the growth of fungi which might have existed as natural micro-flora 
on cherries at the time of harvesting, prior to treatment, was fai-rly slow. 
After 30 days of storage there was varying degrees of fungal growth on all 
treated lots, with sodium tetraphosphate treated lots exhibiting the greatest 
inhibition followed by sodium hexametaphosphate, sodium tripolyphosphate, 
and tetrasodium pyrophosphate respectively. All control lots of cherries 
showed extensive fungal growth with major portions of growth being within the 
center of mass of the untreated lots. The majority of the infected cherries 
Table 3. Effects of phosphate compounds on :ungal growth of fresh 
Montmorency cherries stored at 34° F and 94 per cent relative 
humidity 
Concentration 
a 
Days in storage 
Treatment % 7 14 21 30 45 60 
Sodium 
hexametaphosphate l + + ++ ++ 
5 + + ++ ++ 
-
10 + + + ++ 
Control (untreated) + ++ +++ +++ ++++ 
Sodium 
tripolyphosphate l + + ++ +++ 
5 + + ++ +++ 
10 + + ++ +++ 
Control (untreated) + ++ +++ +++ + +++ 
Sodium 
tetraphosphate 1 + + + ++ 
-
5 + + ++ 
10 + + + 
Control (untreated) ++ +++ +++ ++++ 
Tetrasodium 
pyrophosphate 1 + + ++ +++ +++ 
5 + + ++ +++ +++ 
-
10 + ++ +++ ++++ 
Cont r ol (untreated) ++ +++ +++ ++++ 
a 
- = No growth 
:t = Very slight growth 
+ = Slight growth 
++ = Sparse growth 
+++ = Moder ate growth 
++++ = Profuse growth 
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were those without ped!cels. Mici·oscopic observations revealed that the 
infecting fungi were predominantly Botrytis and Penicillium species. 
Penicill!um was observed in all of the control lots and caused the greatest 
amount of fungal infection. 
At 45 days of storage the controls appeared to have remained about 
the same as when observed at 30 days, however, the treated lots showed greater 
amounts of fungal growth. Almost all of the cherries showed infection when the 
storage period was extended to 60 days (Figures 8 and 9), with the exception 
of the sodium tetraphosphate treated lots which were still in fair condition 
(Figure 9). The cherries retained their natural red color fairly well even 
after 60 days of storage. 
As in the in vitro studies, an order of dec1·easing effectiveness 
(Table 3) was found to be sodium tetraphosphate, sodium hexametaphosphate, 
sodium t1:ipolyphosphate, and tetrasodium pyrophosphate. 
Int1uence of combined spore suspension of 
Botrytis sp, Penicilllum expansum, and 
Rhizopus nigricans on phosphate treated 
lots of cherries 
IL ls apparent from Table 4 that the phosphate treated cherries with-
stood the infection of the combined spore suspensions of the micro-organisms. 
Again, the tetrasodium pyrophosphate treated lots showed the first signs of 
fungal growth. The 1 and 5 per cent treated lots showed signs of infection after 
20 days o( storage, as compared to the untreated controls being infected after 
15 days of storage. The other treatments all displayed positive fungal growth 
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Figure 8. Effects of sodium hexametaphosphate and sodium tripolyphosphate 
on Montmorency cherries. 
Top row-Preservative effects of 1, 5, and 10 per cent 
sodium hexametaphosphate treated lots in 
comparison with (C) untreated control. 
Bottom row-Preservative effects of 1, 5, and 10 per cent 
sodium tripolyp hosp hate treated lots in comparison 
with (C) untreated control. 
(Photographed 60 days after storage at 34° F and 94 per cent re lative humidity.) 
Figure 9. 
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Effects of sodium tetraphosphate and tetrasodium pyrophosphate 
on Montmorency cherries. 
Top ro w-Preservative effects of 1, 5, and 10 per cent 
sodium tetraphosphate treated lots in comparison 
with (C) untreated control. 
Bottom row-Preservative effects of 1, 5, and 10 per cent 
sodium tripolyphosphate treated lots in comparison 
with (C) untreated control. 
(Photob•1:a:phed 60 days after storage at 34° F and 94 per cent relative humidity.) 
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Table 4. Influence of combined spore suspensions of Botrvtis sp. , Penicillium 
expansum, and Rhizopus on phosphate treated lots of cherries stored 
at 34° F and 94 per cent relative h~midity 
Concen- a 
tratlon Days of storage 
Tr eatment % 5 10 15 20 25 30 40 50 60 
Sodium 
hex ametapbosphate 1 + + ++ ++ 
++ 
5 + ++ ++ +++ 
10 + + ++ +++ 
Control (untreated) + + ++ +++ 
Sodium 
tripolyphosphate 1 + + ++ +++ 
5 + ++ ++ +++ 
10 + ++ ++ +++ 
Contro l (untreated) + + ++ +++ 
Sodium 
tetraphosphate 1 + + ++ 
++ +++ 
5 + + ++ +++ 
10 + ++ ++ 
Control (untreated) + + ++ +++ 
Tetrasodium 
pyrophosphate 1 + ++ ++ +++ 
5 + + ++ +++ 
10 + ++ +++ 
Control (untreated) + + ++ +++ 
a 
- = No fungal growth 
+ = 1/4 or less infected 
++ = About half infected 
+++ = 3/4 or more infected 
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after 30 days of storage, with the exception of the 10 per cent sodium tetra-
phosphate treatment which had no fungal ir--o,\th until 40 days of sto1•age. This 
treatment showed signs of infection after 40 days of storage, how-ever, was still 
considered to be approximately 50 per cent marketable at 60 days of storage. 
All other treatments exhibited profuse fungal grow-th after 60 days of storage, 
and were considered to be unfit for human consumption. These results corroborated 
the in .Y.!_!!:2 work. 
The fungal inhibition shown by the phosphate compounds is deemed very 
good and was best at the higher concentrations. As might be expected, the rate 
of fungal decay increased with the length of storage. Although the spores of 
three fungi were used in inoculating the cherries, Penicillium expansum displayed 
the greatest abilicy to grow, and was tho predominant infecting micro-organism. 
Individual inoculums of the micro-organisms showed that Penicillium expansum 
growth was normally observed three to five days prior to the other micro-
organisms. This may explain its grow-th predominance, in that its profuse 
growth may have had an inhibitory effect on the other micro-organisms. 
Alltlmtgh the mechanism of preservative action was not elucidated, it 
appears that the phosphate compounds prohibited the germination of fungal 
spores. Frear (1948) reported that fungicides often act by interferring with 
the oxidation-reduction mechanisms of the spores. Horsfall ( 1956) suggested 
that fungicides can disrupt the Krebs Cycle at any point by competing with the 
dehydrogenation processes. It may be concluded that fungi become unable to 
secure eneri,,'Y to carry out their vital reproduotlve processes. This line of 
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reasoning concurs with that of Do ,!l! al. (1966), On the other hand, there 
is the fact that phosphate compounds are very effective chelating agents, 
binding calcium and magnesium, as well as certain essential trace elements. 
These clements are bound more strongly than all known or ganic and inorganJc 
chelators with tho exception of EDTA (Frear , 1964 and Albert , 1965). The 
work of Salunkhe ,!l! al. (1962), Post ct al. (1963) , Ellioti_filO al. (1964), and 
Gray .!l! al. (1965) , revolves around this concept , therefore, one may conclude 
the exhibited antimycotic effoot of the phosphate compounds may very likely be 
due to their chelating effect on essential ions needed by fungi to live and/or 
reproduce. 
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StrMMARY AND CONCLUSIONS 
The purpose of this investigation was to determine the influence of 
phosphate compounds on certain fungi and preservative effects of the compounds 
on fresh Montmorency cherry fruit. 
Studies were conduct.ed using four phosphate compounds: sodium hexa-
metaphosphate, sodium tripo lyphosphate, sodium tetraphosphate, and t.etra-
sodi um pyrophosphate at l, 5, and 10 per cent concentrations to asce1·tain their 
preservative effects on fresh cherry fruit, as well as their in~ antimycotic 
effects against Botrytis sp., Pcnicillium expansurn, and Rhizopus nigricans 
A summary of the findings are as follows: 
1. Sodium tetraphosphate appeared to be the most effective antimycotic 
compound used ln this investigation. A 10 per cent concentration of sodium tetra-
phosphate inhibited fungal 1rrowth on fresh cherries up to 30 days of storage at 
0 34 F and 94 per cent relative humidity, (only slight fungal growth was observed 
after 60 days of refrigerated storage), while the untreated controls showed fungal 
growth after 14 days at refrigeration storage. 
2. Microscopic observations of tt·eated lots of cherries revealed that 
the infecting fungi were predominantly Botrytis and Penicillium species. 
Penicillium was observed In all the control lots and caused the greatest amount 
of fungal infection. 
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3. In the in~ and .ill~ studies it was confirmed that an order 
of decreasing preservative effectiveness was sodium tetraphosphate, sodium 
hcxametaphosphate, sodium tripolyphosphate and tetrasodium pyrophosphate 
respectively. 
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